The i&ewe of b bbbiswa4cium ions on tbe light respaw of timulrs ventral nerve pbotoreeeptw The influence of varied concentrations of external CaZ+ and other divalent cations, and of lowered external Na+ on the light response of Limulus ventral nerve photoreceptor is described. The effect of changes of external Ca'+ and Na' on adaptation, on light-induced change of {Ca2'li". and on amplitude-and latencydistribution of bumps is described. These experiments indicate at least two types of action for extracellular calcium: (a) it controls, via negative binding sites, the conductance of the photosensory membrane; (b) it acts via a change in [Caz+li, (Lisman-Brown mechanism) on the amplification mechanism of the photorecep tor cell.
Intracelluiar (vi) and extracellular (V,) potentials were measured simultaneously using two glass micropipettes located in the same region near the surface of the isolated Sepioia retina. The reference electrode for both pipettes was a silver wire loop at the back of the retina. The intracellularly measured response in this particular configuration consists of the primary photoreceptor membrane response in series with the extracellular response. In order to obtain the true transducer membrane potential (I',,) . the extracellular response has to be subtracted from the total intracellular response. The waveforms of the 6, V, and Y, responses were compared and anaiysed in experiments in which a paired flash technique was used to investigate the dynamics of dark adaptation. With one method for assessing dark adaptation, the y, V, and V, records give identical results.
F. BAUMANN (Geneva) Light and dark adaptation in retiuula cells of the honey bee drone
At least two independent mechanisms are responsible for tight and dark adaptation in drone photoreceptors. One is phot~h~i~l and reiated to the conversion of the photopi~nt to a thermostabie photopr~uct; the other depends on the changes in intracellular Ca2+ and perhaps Na+ that occur during the receptor potential. When only part of the cell is exposed to light, the ionic mechanism affects the sensitivity over the whole length of the cell while the change in pigment concentration affects the sensitivity only in the iIluminated region.
S. K. CONRAD, IM.-V. C. LO. W. L PAK (Purdue) and M. J. WILCOX Color dependent regulatiw of photoreceptor sensitivity in Drosophila
The photoreceptor potentiai of ~~0s~~~~~~ consists of two parts, the li~t~oin~dent receptor potential (LCRP) and the prolonged depolarizing afterpotential (PDA), which is induced when a substantial net amount of rhodopsin is photoconverted to metarhodopsin. During the PDA the photoreceptor is either desensitized or even completely inactivated. Recently, we have isolated nine mutually complementing groups of mutants (i-e_ mutants belonging to nine different genes), which display defects in the PDA process. Studies of these mutants and the previousiy &fated phototransduction mutants (norpA and rrp) suggest: (I) the PDA process consists of at least two steps. one of which is closely coupled to photoconversion of pigment states; (2) the desensitization or the inactivation of the photoreceptor during PDA does not arise as a result of depolarization of the cefi membrane: and (3) the PDA and the LCRP may be manifestations of the same basic process.
J. E. LISMAN (Brandeis) and J. A. STRONG The initiation of excitation and tight-adaptation in Lintulus veatral photoreceptors
Increment-threshold curves were measured with a voltage-clamp technique under conditions of high and tow concentration of plasma membrane rhodopsin (Rh,,) . Sn, the dark-adapted sensitivity, and f/f,, the
